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A PISPIAY DHVICB 



present invention relates to a colour display device. 



She display device of the present invention salceB use of 
phosphors excited b7 a source of UV radiation with 
filtering of the phosphor ou'^ut and image generation by 
the use of an LCD panel as* an electro-optical shutter. 
This arrangement differs from common conventional 
arrangements becatise of its use of a DV source separate 
from the phosphors, in contrast to fluozrescent tube type 
arrangements • A coamon conventional arrangement is 
illustrated in figure 1. Colour filters (red, green, 
blue) are provided on the face of the LCD panel opposite 
the fluorescent lig^t sources. With such an arrangement 
only a small portion of the light generated by the 
fluorescent tubes is transmitted to an observer, a much 
larger portion of the input light is filtered out. Oftiis 
arrangement has been improved upon by the use of special 
fluorescent tubes ^fhioh emit light in three na;croif 
spectral bands, which correspond to the maximum 
transmission of the three colour filters. However, 
approximately two-thirds of the light from the tubes is 
still lost since all of the incident light is filtered 
by each of the three colour filter systems « 
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According to the present invention there is provided a 
colour display device oonprising one or more sources of 
xrv radiation; an l<a> panel; a tri -colour array of filter 
elements ivith the filter elements each consisting of one 
of three colour filters; and a tri -colour phosphor array 
consisting of a plurality of ]^osphor elements each 
emitting, idien excited toy m ndiation, visihle light of 
one of three colours with the corresponding colours of 
phosphor elements and filter elements being aligned with 
each other. 

OThe present invention is such as to enable large scale 
colour displays typically of a size of between 1 and 10 
sq.m. to be constructed readily and reliably. The 
invention is also applicable to small sise displays. 

Embodiments of the present inventipn will now be 
described by way of eaumple only and with reference to 
the accompanying drawing in idiichs - 

Figure 1 is a diagrammatic representation of a 
conventional colour LCD display device. 

Figure 2 is a diagrammatic representation of a module of 
a display device in accordance with the present 
invention^ 
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Figure 3 is a graph illustrating the wavelengths of the 
light evitted lay the phosphor elements and the 
corresponding filter transmission wavelengths, 

Figure 4 is diagrammatic representation of a large scale 
display device fahrioated from a number of separate 
modules, in accordance with the present invention. 

Figure 5 is a diagrammatic cross-section of a sealing 
atrip to be inserted between the modules. 

Figure 6 is a diagrammatic perspective view of a module 
housing. 

Figure 7 represents a vertical section through the 
housing of Figure 6 with a screen component secured to 
the display surface thereof. 

Figure B r^resents the flat arrangement of the 
remaining screen component and its associated circuit 
boards. 

Figure 9 illustrates the components shown in Figure 8 
^en folded to match the configuration of the housing. 

Figure 10 is a diagrammatic vertical section showing the 
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components In place on the housing, effectively being a 
oonblnatlon of Figures 7 and 9, 

Figure 11 Is an enlarged Olagraanatlc section through 
the LCD panel shown In Figures 8 and 9, 

Figure 12 Is a plan view o£ the LCD panel shown In 
Figure 11, 

Figure 13 Is a diagrammatic vertical section through the 
filter and phosphor panel Illustrated In Figure 7, 

Figure 14 Illustrates a back or underneath view of an 
assembled module, showing In particular the mechanical 
means for Interconnecting modules. 

Figure 15 Is a side view of the back plate of the module. 

Figure 16 Is a diagrammatic seotional view of a display 
device according to the present Invention suitable for 
use In a miniature television receiver. 

Figure 17 Is a diagrammatic sectional view of a 
coiqponent of a display device in accordance with the 
present Inventloxi, 

Figure 18 is a view similar to that of figure 10 and 
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illustrating a variation of the internal structure of 
the nodule. 

Figure 19 is a diagrammatic sectional view of an 
arrangement which enables the use of a phosphor binder 
to be avoided, and 

Figure 2C illustrates a device for loading phosphor 
particles into channels in -a plate. 

One particular embodiment of the present invention is 
illustrated in figures 2-15 of the acooinpanying drawings. 

tEhe large scale colour display device 10 is formed from 
a plurality of modules 12. Vhis is illustrated in 
figure 4. A typical large scale display may consist of 
one hundred and twenty ei^t modules arranged in a 4 x 
32 matrix. The modules 12 are held, in a manner 
described hereinafter, closely adjacent each other. The 
columns of the modules are separated from each other by 
a rubber sealing meid^r 14# the cross-section of which 
is shown in figure 5. The strips 14 are inserted 
between the modules subsequent to the mechanical 
interlocking of the modules. 

Bac»h module 12 is based on a housing 16 irtiich has a 
configuratim as illustrated in figure 6 and may, for 
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BKBMt^lB, be fozmed of aluminium. The bouaing 16 
conprisos two Bide panels 18 joined together by end 
plates 20* End platea 20 eaoh have the shape of a 
trapeziim. Side plates 18 eaoh have a respective flange 
22 which projects outwardly to eactend in the plane 
defined by the shorter edges of end plates 20. Housing 
16 thus defines a trough shaped hollow enclosure, the 
large open suacfaoe of which will become the front of the 
display module. This surface may typically measure 400 
mm X 100 mm. 

The longitudinal edges of the front (or as illustrated, 
upper) edge of the housing 16 are provided with 
respective stepped shoulders 24 which provide keying for 
an adhesive 26 imich is used to secure a number of 
screen components 28 to the front of the display 
module. The screen opponents 28 have the form of a 
square shaped plate and four such plates are located 
along the length of each housing 16. The plates are 
spaced from each other by a narrow strip of silicon 
rubber. Bach screen cmponent or plate 28 carries the 
filter and phosphor arrays and will be described in more 
detail hereinafter with reference to figure 13. 

The remaixfting screen component of the display, 
essentially the LCD panel 30, is manufactured separately 
from the screen plate 28 and is subsequently bonded 
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thereto* The flat-plan arrangement of the LCD panel 30 
and its associated components is shown in figure 8. The 
* LCD panel 30 is basically the sane shape and size as the 

screen plate 26. A vertical cross -section through the 
LCD panel 30 is illustrated in figure 11. The electrode 
pins 32 of panel 30 are connected to resx^ective 
conductors 34 on a flexible strip connector 36. One 
such connector 36 is provided along each of two opposite 
sides of panel 3D. They nay be attached using known 
"thernal" conductive adhesives. Conductors 34 connect 
respective LCD electrode pins 32 to terminals 38 on 
printed circuit boards 40. Bach printed circuit board 
40 carries two LCD driver integrated circuits 42 which 
are interconnected between terminals 38 and a connector 
socket 44. That ia, one connector socket 44 is provided 
on each circuit board 40* Bach driver integrated 
circuit 42 has forty-eight outputs each of i^ch is 
connected to a respective electrode pin 32 of the LCD 
panel 30. Thus, each LCD panel 30 conprises one hundred 
and ninety two pixels, as can be seen from the plan view 
of the panel 30 shown in figure 12. In practice, the 
snallest independently driven area is that associated 
with one driver circuit 42, i. e. one quarter of the LCD 
panel 30. 

« 

Figure 9 illustrates the configuration of the conponents 
shown in figuice 6 when in place on housing 16. The 
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assenbled module is illustrated. In vertical section, in 

figure 10. it will be apparent that tlie trapezium shape 

cross-aection of housing 16 enables components 42 and 44 " 

to be accommodated between the modules. In practice a 

small longitudinally spacing is left between adjacent 

modules. This spaaing accommodates escpansion of the 

modules with temperature and is preferably of the order 

of i mm. HorlBontally the modules may be buffered from 

each other, e. g. by neoprene coatings on end plates 20. 

As indicated by reference numeral 46 in figure 10, a 

reflective coating is provided on the inner walls of 

housing 16. Figure 10 also indicates the module 

back-plate 48 which carries the UV lamps 50. 

The basic arrangement of the display screen modules is 
shown in Figure 2. 

A diagrammatic cross --section through LCD panel 30 is 
illustrated in figure 11. The relative dimensions have 
been grossly distorted for the purposes of 
illustration. Panel 30 essentially comprises two glass 
plates 52 and 54 with a liquid crystal material, 
preferably of the Twisted BOmatic type, encapsulated 
therebetween. A matrix of transparent electrodes 58 is 
provided on the inner surface of glass plate 52 and a 
baok-plane electrode SO is provldea on the Inner aurfaoe 
of the glaas plate 54. Along tuo edges of the panel 30, 
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glass plate 54 extends beyoxid plate 52 so as to provide 
ledges 62 which support the electrode pins 32. The 
glass plates 52 and 54 night typically have a thickness 
o£ 1mm with a separation therebetween, accommodating the 
liquid crystal material, of a few microns. 

Where a Twisted Nematic material is used, respective 
linear polarisers 64 and 66 are provided on the front 
and rear surfaces of panel 30.. Preferably, the 
polarisers are aligned in the same polarizing plane, to 
provide a so-ca^.led "negative" arrangement, i.e. dark 
when off. The polosdlsers »ay l>e fonaed of iodine doped 
long chain polymers and should prefereJ>ly be of the low 
transmission type. Low transmission (38% or less) 
provides a significant improvement in contrast - higher 
contrast ratio. The materials and manufacturing 
techniques used to fabricate the panels 30 are otherwise 
essentially oonventiooal and will thexefom not be 
described in further detail* The illustrated panels 
provide an excellent angle of view of upto 140* or more. 

Figure 13 is a diagrammatic representation of a section 
through screen component 28. Component 28 comprises a 
glass plate 68, the front surface of which supports an 
array of colour filters 70 and the rear face of which 
supports an array of colour phosphors 72. The arrays 70 
and 72 consist of ad;)acent bands of red, green and blue 
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elements with tlie filter and phosphor elenents aligned 
with each other by colour, rod opposite red etc. Of 
course^ the colours rod, green and blue relate to the 
colours of . the light concerned, that is the phosphor 
bands liAen excited by uv radiation eait red, green and 
blue light respectively. The phosphor emissions and 
corresponding filters are indicated on the wavelength 
graph of figure 3. She filters can be inplenented by 
silk screening of appropriate inks. As indicated in 
figure 3, the filters are selected to have maxima 
transnission corresponding as closely as possible with 
the peak of the respective phosphor emission. Yttrium 
oxide: Buropium can be used for the red phsophor, 
producing a peak emission at 611nm. Cerium Terbium 
Magnesium Aluminates Iht Ce can be used for the green 
phosphor, producing a peak emission at 545 nm. Barium 
Magnesium Alumlnates Buropium can be used for the blue 
phosphor, producing a peak emission at 450nm. The 
materials and method of manufacturing the filter and 
phosphor arrays are otherwise essentially conventional 
and will therefore not be described in further detail 
herein. Dowever, it should be noted that the phosphors 
will typically be applied to the glass plate 68 using a 
binder. Such a binder should be resistant to long term 
degradation caused by the UV light vihich is used to 
excite the phosphors. The XSV lamps preferably have a 
radiation peak ou^t at about 2S4nm. 
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It will be recalled that this emJoodlment of the present 
invention is concerned with large scale colour displays 
and that an inportant feature of this enbodlment is that 
fact that aabient light passing through the LCD panel is 
at least partially reflected liy the filters and/or 
phosphors* Such reflection enables a "dual mode" 
functionality to be achieved by the display device of 
this enbodiment of the present invention. By "dual 
mode* is meant the following. The display modules can 
operate by the UV laxp SO exciting the phosphors 72. 
Additionally or alternatively, in strong ambient lights 
the display can operate withotit the use of the UV lamp, 
as a result of the ambient light being reflected from 
the filters and/or phosphors. The effect is such that a 
high contrast saturated colour display can be provided 
even in strong sunlight. The req^iisite refleotion is 
achieved the absolute and relative dimensions of the 
cosponents of plate 28* 

The absolute and relative dimensions of the phospbor and 
filter elements which would be used to implement a 
display screen for a computer monitor or the like are 
such that the required reflection for dual mode 
operation would be absent. Such dual mode operation is 
not known to have previously been proposed for displays 
incorporating colour LCD panels. Clearly, there is a 
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range of values wlthlii vrhloh sattefactory reflection can 
be obtained so as to Implenent the duea mode operation 
of a large scale display device. Values within suob 
ranges which have been found to achieve particularly 
satisfactorily resiats are: a band width of 2im for the 
filter and phosphor strips with a separation between, 
that Is the thickness of glass plate 68, of 1mm. It Is 
the ratio of band width to phosphor/filter separation 
^rtilch Is believed to be the more critical factor. As to 
absolute values, the dual node operation appears to 
disappear rapidly as the width of the phosphor and 
filter elements decreases below Imm. The required 
effect also appears to diminish rapidly as the thickness 
of glass plate 68 Increases beyond 



TO obtain maximum benefit from the dual mode operation a 
photosensor set with an appropriate threshold can be 
used to switch off the UV leaps ^en the ambient light 
Is sufficiently high, and vice versa. 

She rear face of each module Is dosed by a baok«-plate 
48 which siqnports two mr lai^ps 50, as Indicated In 
figures 10 and 15. The lamps 50 are held within the 
module and the external surface of back-plate 48 carries 
the associated starter and driving circuits 74, one 
associated with each lamp SO. Back-plate 48 also 
supports two further Integrated circuits 76 associated 
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with the addreBslng of pixels in the LCD panels 30. 
Adjacent the top and bottom ends of each back-plate 46 
are respective sockets 78 which are connected to 
integrated circuits 76 and from there to the integrated 
Circuits 42 on each of the olrouit boards 40. Sockets 
78, and connectors 44, supply power and data to the LCD 
drivears and pixels. 

As previously mentioned, direct drive of the LCD pixels 
is used in contrast to the conventional multiplex drive 
normally adopted for LCD panels. Thus, in the final 
display the modules may conveniently be grouped into 
sections for pixel addressing. For example^ a display 
coiq;>ri8ing one hundred and twenty eight modules may be 
split into eight sections each two modules deep and 
eight modules across - each section thus defining a 
display area of approximately O. 8aq.m. Serial drive 
signals for the LCD panels axe applied to each section 
and the serial signals are daisy chained from one module 
to ano t h e r within the section, via the connectors 78. 
Xhe control signals axe passed in serial form down to 
individual Integrated circuits 42, at which point the 
serial information is converted to a parallel output and 
applied to the individual electrode pins 32. It is 
important to note that the direct drive of the LCD 
pixels enables grey scaling to be iaqplemented within the 
LCD panels 30. Direct drive enables improved contrast 
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to be obtained. Also, individual parts of the displayed 

image can be updated without the need for a complete 

■ refresh* of the whole display. The speed with which * 

the display can be updated depezids upon the 

charaoterxBtios of the LCD panels 30 - ^^oh will 

usually be tesperature dependent. However, it has been 

found that a speed of 25 fraaes per second can be 

achieved at 50 *C. 

!Ehe mechanical interlinlcing of the modules to form the 

large display device will be eaqplained with reference to 

figure 14* Bach module is held in place with the 

adjacent modules by the use of square linking plates 80^ 

a variation of the plates being used at the edges of the 

device. The square plates 80 carry an aperture iu each 

comer through which the plate is screwed or bolted to a 

respective comer of the back-plate 48 of each module. 

A threaded aperture 82 is provided centrally in each 

plate 80. The puxpoee of the threaded aperture 82 is to 

receive a threaded support stmt (not shown). The 

support struts can be used to secure the dis:^ay in 

position, for example on the side of a building. The 

support struts can also extend between the modules 

can be configured so as to provide additional rigidity * 

to the matrix of display modules. Moreover, the support 

ft 

stmts can project a short distance in front of the 
display modules (passing through strip 14) so as to 



9194199354 IPTL 

WO91/WS06 



PAGE 10/38 * RCVD AT 2120/2007 2:18:16 PM [Eastern Standard Time] • SVR:U8PTO-EFXRF-6/30 * DNIS:2738300 • CSID: 01 04 190354 * DURATION (mm-ss):1 1-S6 



9104199354 IPTL 

WO 91/08508 



03:25:43 p.m. 02-20-2007 

PCr/GB9i/0l833 



20/38 



15 

support a protective screen over the front of the 
display. A perepex sheet could be used for this 
purpose. Of course, the spacing between the screen and 
the front of the display should be as snail as possible, 
and the naterlal of the struts and their inode of 
connection to the screen should be carefully consldezred, 
to avoid degradation of the displayed laage as viewed by 
the observer. Additionally or alternatively, an 
antl-refleetion coating can )>e provided on the front of 
the display either overall or on the separate LCD 
panels. 

The enbodlnent described with reference to figures 2-15 
of the drawings la concerned with a large scale, modular 
colour display. Various aspects of the Invention are 
also applicable to displays which are neither 
necessarily large scale nor modular. For example, 
variations of components already described can be used 
In loplementlng a miniature, flat, screen television 
receiver. A suitable arrangmenet Is Illustrated in 
figure 16. 

In figure 16, the LCD panel 84 Is of the Thin Film 
Transistor type with a respective polorlser 86 on each 
face of the panel. ThB trl -colour filters 88 aace 
provided on a separate substrate which is placed in 
. contact with the polorlser on the rear of the LCD 
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panel, in contact with the other face of the filter 
substrate is a fine mesh 90 of reflective material. The 
arrangement is coaqpleted by a triroolour phosphor 
element 92 provldea on a substrate 94 and a short-wave 
uv light source 96* 

Substrate 94 Is preferably formed of U7 transparent 
glass or quarts with a transmissivlty of the order of 
80%. Phosphor element 92 may be in the form of 1mm 
tri -colour pixels coated onto substrate 94. Xhe pixels 
may be in the form of spots or a matrix. Mesh 90 is 
preferably no thicker than Iram. The mesh reduces 
scatter of light produced by the phosphors and also acts 
as a guide for ambient light passing through the LCD and 
reflected from the phosphors. 

A mesh can also be used in the above described large 
scale display device* 

ThB arrangements described have included a polorlser in 
contact with the rear suacf ace of the XiGD panel, Olhe 
requirement for this polorlser can be avoided by 
providing the phosphors in crystaline form and aligning 
them to emit light in the required plane of 
polorisation. •this can be achieved by growing phosphor 
crystals on a glass substrate or by growing the crystals 
in suspension and subsequently bonding them onto the 
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Bubstirate. 



Figure 17 Illustrates a modified component which may 
beneficially be incorporated in a display device 
according to the present invention. The component is 
based on a moulded or machined stibstrate 96 of a 
material such as glass. ' HhB moulding or machining 
provides a grooved surface 100. A phosphor coating 102 
is applied to the grooved surface 100* This has the 
advantge of considerably increasing the surface area on 
which the phosphor is coated. Reflective strips 104 are 
embedded in the opposite surface of the substrate and 
are aligned vith respective ridges between the grooves 
of surface 100. These reflective strips act to guide 
light passing through the substrate. Typically, the 
substrate 98 might be of the order of 3mm deep, the 
groove 1mm deep and the reflective strips 2mm deep - for 
use in the embodiment of figures 2^15. 

Some of the benefits of the conponent illustrated in 
figure 17 can be gained by use of a simple flat glass 
plate having parallel reflective strips embedded in and 
passing through the plate. The reflective strips should 
l>e aligned with the phosphor strips. Such an 
arrangement can, to some extent, obviate the criticality 
of the dimension ratios discussed above in achieving 
optimum results. 
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The quality of the display can be enhanced by careful 
consideration of the effective distribution of 
radiation from the DV source. Proximity of the OV 
source to the phosphors can present a difficulty since, 
typically the radiation will emenate from a narrow core 
within the tube. A sla^e eaqpedlent for achieving 
Improved distribution Is to abrade the surface of the DV 
tube. A more sophisticated solution Is to Introduce a 
separate dlffuser. Of course, the closer the OV source 
to the phosphors and LCD, the greater the ultimate light 
output from the display device. 



Another alternative for Isprovlng the distribution of 
radiation from the UV source Is shorn In figure 18. 
Figure 18 Is similar to figure 10 but Includes a "cold 
nlxxor* 106 and an associated heat sink 108. Mirror 106 
Is parabollo with the OV tnbe(s) 96 locates so as to 
cptlmlBe even distribution of the UV radiation. A 
plastics material is used to fabricate mirror 106, The 
characteristics of the material are such that heat 
generated by the OV tubes is transmitted to heat sink 
108 Instead of being reflected towards the phosphors and 
LCD, hence the designation "cold". Heat which Is not 
travelling in the direction of heat sink 108 idien it 
passes through mirror 106 Is redirected by the matt 
black anodlsed aluminium casing 110. Mirror 106 will 



PAGE 23/38 ' RCVD AT 2/20/2007 2:18:16 PM pastern Standard Time] * SVR:USPTO-EFXRF.6/30 " DNIS:2738300 * €810:0104109354 * DURATION (mm-ss):1 1-56 



0104199354 



IPTL 



W091/§Ktt 



03:26:51 p.m. 02-20-2007 

PCr/GB90/01833 



19 

absrob much less of the OV than diffraction grating or 
filter di£f\i8er8i thus providing improved efficiency. 

Efficiency can also be Inproved by the use of a 
Bo-oalled ''oold cathode" UV source. Such a source using 
a mercury/ oacypton mixture Is beneficial. 

It is possible to implement the present Invention 
without using a bixkder to hold the phosphors in place. 
This is beneficial because some binders degrade rapidly 
when exposed to shortwave OV radiation. An advantageous 
arrangement is shown In figure 19. A quartz plate 112 
and a glass plate 114 are each machined on one surface 
with oonplementary^ rectangular section channels. One 
of the plates is placed with the machined surfaoe 
uppermost. Phosphor parti clea are placed la the 
channels and the othr plate looated in the first plate 
so as to sendwleh the phosphor particles at the bottom 
of the channels of the first plate. Vhe plates are 
bolted together and aet as a high pressure clamp on the 
phosphor particles. A device for depositing phosphor 
particles in the channels is illustrated in figure 20. 
•The device comprises a suction head 116 connected to a 
suction piuap (not shown) by connector 118. Head 116 has 
a peripheral rim 120 within which phosphor particles are 
held by suction* when the head is placed in contact with 
a s«vply of partloles. A membrane 122 prevents the 
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purtioles from enterln? oonnector 118. After loading 

with partielM, device 116 is located over a channel and 

the suction released. The particles thus fall Into the * 

channel, illthoixgh illustrated as a "single channel" 

device, device 116 can readily be extended eo as to load 

several channels * if not an entire plate in one 

operation. Adjustaent of the suction can be used to 

control the sise of particle picJced up by the device, 

thus perfoTMlng a grading operation at the time of 

loading the channels. 



Particularly for smaller sises of display, machining of 
the plates with phosphor receiving channels can he 
difficult. As an alternative to machining the plates, 
one of the plates can be coated with a UV resistant 
material in which "channels" are subse^ently etched. 
!Ehe phosphor particles are loaded in the manner 
described and the channels sealed by olaa^ng of the 
other flat plate over them. 

Polorisers used on the rear face of LCD panels in 
previous proposals can absorb and scatter as much as 
50-60% of incident light. Olhis problem can be mitigated 
by the use of layers of material such as melenex or 
glass to change the plane of polorlsation of the light. 
Use of a Woolastone Prism can be particularly beneficial. 
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Finally^ the oolour range of the LCD panel can be 
Improved either by varying the electrode voltage or by 
varying the duty cycle of the drive signals. 

Bnbodiments of the invention have been described in 
detail with reference to the acoonipanying drawings. It 
will be readily apparent to a person skilled in the art 
that many nodi fi cations can be made and alternative 
enbodiaenta isiplenented without departing from the scope 
of the inventive concept. 
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CIAIMS; - 



1. A colour Replay device covprislng one or more 
sources of UV radiiatlon; an LCD panel, a trl-colour 
array of filter elenente witli the filter elenents each 
consisting of one of three colour filters; and a 
tri -colour phosphor array consisting of a plurality of 
phosphor elemnts each eaitting, lAen excited by UV 
radiation, visible light of one of three colours with 
the corresponding colours of phosphor elements and 
filter elenents being aligned with each other. 



2, A large scale colour display device having one or 
acre sources of OV radiation and a plurality of modules 
each comprising: an LCD panel; a tri-colour array of 
filter elenents adjacent one surface of the panel with 
the. filter elemnts each consisting of one of three 
colour filters; a tri -colour phosphor array adjacent the 
filter array and consisting of a plurality of phosphor 
elenents each emitting, irtien excited by UV radiation, 
visible light of one of three colours with the 
corresponding colours of phosphor elements and filter 
elements being aligned with each other; the arrangement 
being such that ambient light passing through the LCD 
panel is at least partially reflected by the filters 
and/or phosphors* 



PAGE 27/38 * RCVD AT 2/20/2007 2:18:16 PM (pastern Standard Time] * 8VR:U8PTO-EFXRF-6/30 * DIJi8:2738300 * CSID: 01041 09354 * DURATION (mm-ss): 11-56 



9194199354 IPTL 



03:27:52 p.m. 02-20-2007 
FCr/GB90/O1833 



23 

3. A display device as claimed in claim 2 wherein said 
elenents are arranged side by side and the filter 
elements are spaced frcxm the phosphor elements hy ^ 
distance no greater than the width of individual 
elements » 

4* A display device as claimed in claim 3 idiereln the 
width of individual elements is at least twice said 
spacing distance. 

5. A display device as claimed in claim 3 or claim 4 
w&erein the elements are arranged in opposite eur faces 
of a transparent panels the filter elements on one 
surface and the phosphor elements on the other, 

6. A display device as claimed in any one of claims 3 
to 5 wherein the width of individttal elements is at 
least 1 nllllmetre. 

7. A display device as claimed in any one of claims 3 
to 6 wherein the spacing distance is less than 6 
millimetres. 

8. A display device as claimed in any one of the 
preceding claims coaqprising means for driving the XiCD 
panel, said driving means being arranged to drive 
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individual pixels of the panel directly. 

9. A display device as claimed in claim 1, wherein the 
IiCD panel is of the thin film transistor type. 

10. A display device as claimed in claim 1, further 
comprising a respective polariser located on each face 
Of the IfCD panel. 

11. A display device as claimed in claim 1^ further 
co«qB>riBing a mesh of reflective material located between 
the filter elements and the phosphor elements, 

12. A display device as claimed in claim 1, wherein the 
phosphor elements comprise ikhospbors in crystalline form 
aligned to provide a predetermined plane of polarisation 
of light emitted therefrom. 

13. A display device as claimed in claim 1, wherein the 
phosphor elements are applied to a non-planar surface. 

14. A display device as claimed in claim 1, further 
ooaprlsing reflective strips embedded in a substrate on 
which the phosphor elements are located so as to guide 
light from the phosphor elements through the substrate. 
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15, A display device afi claimed In any preceding dalin, 
further coiiprlslng a dlffuser of UV radiation located 
between the source or sources of UV radiation and 
phosphor eleaents. 

16* A display device as claimed In any pre c eding olala« 
further couprlslng a reflector which reflects UV 
radiation towards the phosphor elements* 



17« A display device as claimed In claim 16, wherein the 
reflector Is a cold mirror* 

18« A display device as claimed In claim 16, wherein the 
reflector Is pa ra bolic. 

19. A display device as claimed In any preceding claim, 
wherein the source of UV radiation comprises a cold 
cathode UV source. 

20. A display device as claimed In claim 1, wherein the 
phosphor elements are held between two substrates so as 
to avoid the use of a binder. 

21. A display device substantially as hereinbefore 
described with reference to and as Illustrated in the 
accompanying drawings. 
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